Intravenous saline was used in the 1848 and 1866 cholera epidemics with some success but the technique did not become popular. In the early 1890s Dr Wooldridge conducted a series of experiments resuscitating dogs with intravenous saline. His sudden death meant that his experiments were not published or extrapolated to humans until his colleague, Dr Arbuthnot Lane had occasion to try the technique in 1891. He reported the successful resuscitation of a thirteen-year-old girl haemorrhaging after surgery. "It became obvious she had only few minutes to live, so with as little delay as possible a nozzle was introduced into the basilic vein and three and a half pints of normal saline solution were introduced. . . . Her face from being pale, cold and shrunken, had become more or less rosy, hot, full and moist, the tissues swelling up as a dry sponge does when placed in water." He went on to conclude, "The anxiety which one felt during the injection was chiefly in reference to the antisepticity of the fluids used. Fortunately, such precautions as we were able to take in the hurry of the moment proved sufficient."
The following year Mr R. Pye Smith reported further cases of resuscitation using intravenous saline. "The fluid is prepared by dissolving clean common table salt in clear, recently boiled water in the proportion of a drachm to the pint." Both Lane and Pye Smith injected the solutions using a glass syringe attached to an indiarubber T piece, one end of which was attached to a cannula in the vein and the other in the jug of salt solution. Two of Pye Smith's five patients survived, which was quite remarkable given the extent of the patients' injuries.
The technique grew in popularity and others added their own embellishments. In 1893 Charles Balance reported the case of a 29-year-old man with a strangulated inguinal hernia. The man arrived moribund and had a rapid six-minute operation where the seemingly gangrenous intestine was returned to the abdominal cavity. At the conclusion of the surgery resuscitation was attempted with intravenous saline ". . . and in each pint I arranged that there would be one ounce of brandy . . . the presence of the alcohol was, I am sure, most beneficial. The effect was remarkable. In ten minutes a good pulse could be felt at the wrist, the extremities were warm, the pupils and respiration normal, the voice strong, the face became red, and the patient so wide awake and excited that a quarter grain of morphia was injected to secure quiet." The procedure was repeated during the night with similar results but at 7 am the patient vomited and died. Dr Balance concluded that "the treatment adopted brought back consciousness and life for twelve hours. During this time he was comparatively well, talked sensibly and was certainly capable of making or signing a will. I can strongly recommend others to adopt the plan of brandy infusion (2.5 per cent alcohol) in emergencies and desperate cases".
In response to this article, Dr Stansfield Collier reported an earlier case of a nine-month-old baby with gastroenteritis successfully treated with intravenous salt and brandy solution. He stated that the alcohol concentration he had used was around 0.5% and that this was perhaps desirable in infants. However he did not use the technique again despite having no success in subsequent cases with straight salt solutions. He felt compelled to stop due to "the almost complete absence of authoritative statements with regard to the physiological action of alcohol thus introduced."
By the turn of the century intravenous fluids were becoming more acceptable and drugs such as the arsenic-based salvarsan were being given in dilute form via the intravenous route. Infusions were still largely given as intermittent injections via metal cannulae but attachment of glass syringes directly to the needle increased the likelihood of displacing the needle and had the added risk of breaking the glass syringe at the connection. Various arrangements of stopcocks and rubber tubing were thus devised to overcome this problem and the development of flat butted needles allowed them to be strapped securely to the skin.
Securing intravenous access was much more of an ordeal in these early days. The following description appeared in the Lancet in 1911. "Dr J. J. Watson has described an ingenious method by which he has seldom failed to enter the vein on the first attempt. If the vein is small or the patient is fat, a ligature is applied above the elbow. A medium sized sewing needle is passed through the skin and upper quadrant of the vein and anchors the vein to the skin. The artery forceps or needle holder used to insert the needle is taken off and clamped on the point side of the needle about a quarter of an inch from the vein. The forceps is gently lifted with the left hand, thus elevating the upper wall of the vein with the skin. With the right hand the injection needle is introduced into the vein almost parallel with its axis." A variety of equipment or "vein seekers" were devised to facilitate intravenous access. They were as simple as a piece of glass tubing attached to the needle, or the more complex arrangement of the Kaufman syringe that attached to the intravenous tubing via a side tube. Examples are shown in the cover photo.
During the First World War more sophisticated delivery methods were described and saline solutions became commercially available. Lieutenant-Colonel P. Fiaschi described his method in the Lancet in 1917. Saline solution was supplied in 500 ml bottles with removable stoppers. When required the stoppers were replaced with the cannula apparatus which consisted of a siphoning tube passing through a rubber stopper to a length of tubing attached to an intravenous cannula. The sterile saline solutions were supplied by Messrs. Burroughs Wellcome and Co., who supplied one siphon and intravenous cannula to each six bottles.
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